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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

Claims 1 -3, 7, 9-1 2, 1 4-20, 24-26, 29, 31 , and 33-34 are rejected under 35 
U.S.C. 103(a) as being unpatentable over U.S. Patent No. 6,610,81 1 to Westfechtel et 
al. in view of U.S. Patent No. 4,985,535 to Takada et al. and U.S. Patent No. 4,395,530 
to Hammond and further evidenced by U.S. Patent No. 3,264,236 to Santaniello et al. 

As to claim 1 , Westfechtel discloses adhesives comprising A) polyol and B) 
isocyanate-terminated prepolymer. This prepolymer is the reaction product of (i) 
polyisocyanate and (ii) hydroxy-functional polyester based on diol and dimer fatty acid, 
wherein (i) and (ii) are present in an NCO:OH ratio of at least 2:1 (Column 2, lines 13- 
21 ; Column 4, lines 51-57, Column 6, lines 3-5). It is noted that the reaction of A) and 
B) fails to satisfy the claimed NCO:OH ratio, however, the reaction of (i) and (ii) satisfies 
the claimed reaction product of claim 1 . Moreover, claim 1 does not exclude additional 
components that would correspond to component A) of Westfechtel. 

Westfechtel fails to disclose that component B) can be used alone as a moisture- 
curable polyurethane adhesive without the addition of component A) and that when A) 
and B) are combined the total NCO:OH content lies outside the claimed range. 

However, Takada discloses moisture-curable hot melt adhesives wherein the 
NCO/OH ratio is 1 .4 through 3.0 and Takaka goes on to teach that if the ratio is less 
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than 1 .4, the pot life of the resulting polyurethane prepolymer will be sacrificed (viscosity 
buildup) and if the ratio exceeds 3, the foaming resistance of the adhesive composition 
will be adversely affected (Column 5, lines 19-31). Furthermore, Hammond also 
teaches moisture-curable polyurethane prepolymer adhesives (Abstract) wherein the 
ratios of available active isocyanate (NCO) groups of the isocyanate to OH or other 
hydroxyl groups are critical to the achievement of the end adhesive properties so 
desired. Excess active isocyanate in the prepolymer will react with water available from 
atmospheric moisture or the moisture contained in the material to be bonded. The 
isocyanate will also react with nearly any compound having active hydrogen. Reaction 
with water gives carbon dioxide and urea compounds, which will further react to form 
biuret compounds, crosslinking the polyurethane adhesive to form a strongly bonding 
adhesive. It has been determined that the present process gives the best results with 
the polyurethane prepolymer having an excess of available NCO in amount of 5% to 
20% by weight, which meets the claimed amount of NCO present in the adhesive. 

Therefore, at the time of the invention it would have been obvious to a person of 
ordinary skill in the polyurethane adhesive art to use NCO:OH ratios of greater than 2 
as disclosed by Westfechtel and Takada to form NCO terminated prepolymers with an 
excess of NCO of at least 5% by weight and up to 20% by weight as evidenced by 
Hammond in order to form a polyurethane adhesive with the desired final physical 
properties as evidenced by Takada with regards to foaming resistance and viscosity 
buildup (Column 5, lines 1 9-31 ) as well as hardness of the adhesive, commercial 
bonding, handling applications, adhesive properties, and flow properties as evidenced 
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by Hammond (Column 6, lines 1 -8). One of ordinary skill in the art would have arrived 
at the limitations of claim 1 since Westfechtel, Takada, and Hammond teach preferred 
NCO:OH ratios of the polyurethane prepolymers in order to arrive at final properties of 
the adhesive so desired and all three are related to analogous final products. 

Furthermore, it is the examiner's position that the NCO:OH ratio is a result 
effective variables because changing them will clearly affect the type of product 
obtained. See MPEP § 2144.05 (B). Case law holds that "discovery of an optimum 
value of a result effective variable in a known process is ordinarily within the skill of the 
art." See In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). In view of this, it 
would have been obvious to one of ordinary skill in the art to utilize the claimed ratios of 
Takada and Hammond to arrive at a final polyurethane prepolymer adhesive with the 
desired final properties based on the end use of the adhesive including those within the 
scope of the present claims so as to produce desired end results. 

Furthermore, it is prima facie obvious to combine two compositions (NCO- 
terminated prepolymers) each of which is taught by the prior art to be useful for the 
same purpose (adhesives), in order to form a third composition to be used for the very 
same purpose. ..(moisture-curable adhesive). The idea of combining them flows 
logically from their having been individually taught in the prior art." In re Kerkhoven, 626 
F.2d 846, 850,205 USPQ 1069, 1072 (CCPA 1980). In other words, Takada and 
Hammond discloses NCO-terminated prepolymers as a result a person having ordinary 
skill in the art would have substituted the NCO-terminated prepolymer of Westfechtel in 
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the moisture-curable adhesives of Hammond and Takada based on analogous 
reactants and reactant conditions. 

As to claim 2, although not explicitly disclosed by Westfechtel, the relied upon 
polyisocyanate would exhibit the claimed viscosity at 25 °C since the polyisocyanate of 
example 1 are referred to as "liquid polyisocyanate" at "room temperature." 

As to claim 3, as discussed above, Westfechtel discloses an adhesive 
comprising A) hydroxyl-functional polyester based on fatty acid, and B) isocyanate- 
terminated prepolymer (Abstract). Component B) is the product of polyisocyanate and 
hydroxyl-functional polyester that also contains units based on fatty acid (Column 3, 
lines 23-30). Although the reactants A) are disclosed, there is no mention as to what 
specific reactants are useful In the production of the hydroxyl-functional polyester for 
component B). 

Nevertheless, one of ordinary skill would have arrived at the limitations of claim 3 
since Westfechtel discloses for component A) what reactants are suitable for the 
production of hydroxyl-functional polyester based on fatty acids, and one of ordinary 
skill would be motivated to use the same reactants in the product of B) since it would 
yield a homogenous final product. With this understanding, the hydroxyl-polyester of A) 
is produced using dimers of C18 compounds (Column 2, lines 27-30). 

Furthermore, Santaniello discloses isocyanate-terminated prepolymers prepared 
from polyisocyanates and dimers and trimers of C1 8 fatty acids such as oleic or linoleic 
acids (Column 1 , lines 56-65, Column 2, lines 1 -8). Santaniello further discloses that 
these prepolymers show a substantial improvement with respect to water absorbency, 
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viscosity and curing temperatures (Column 1 , lines 70-72). Thus, one of ordinary skill 
would be motivated to use the C1 8 fatty alkyl chains because of the substantial 
improvement with respect to water absorbency, viscosity and curing temperatures 
(Column 1 , lines 70-72) in the polyurethane prepolymers as evidenced by Santaniello. 

As to claims 7, 33, and 34, with the rationale set forth above, Westfecthtel render 
obvious using diol such as ethylene glycol and/or propylene glycol (Column 3, lines 10- 
1 4). Furthermore, Santaniello discloses diethylene glycol (Example 1 ) and it would 
have been obvious to use such because they are useful for analogous polyurethane 
adhesive systems. 

As to claims 9 and 1 1 , with the rationale set forth above, Westfecthel teaches the 
polyester in A) has a hydroxyl number from 100 to 175 - which equates to a molecular 
weight of about 600 to 1 ,000. Therefore, it would have been obviou to use polyester 
diol having a hydroxyl number between 100 and 175 in B) since it is suitable value for 
dimer diol and the dimer diol is disclosed as being interchangeable with the polyesters. 

As to claims 10 and 14-19, as discussed above, Westfechtel discloses an 
adhesive comprising isocyanate-terminated prepolymer, however, there is not mention 
of glass transition temperatures or mechanical properties. Nevertheless, the relied 
upon composition would inherently exhibit the same properties since it is based on 
identical reactants present in overlapping amounts. 

As to claim 12, Hammond discloses isocyanate contents of between 5% and 
20% by weight (Column 5, line 46). 
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As to claim 20, although Westfechtel fail to explicitly disclose the adhesive 
coating on a substrate, it would have been obvious to apply the adhesive to a substrat 
since this step is required when bonding various materials. 

As to claims 24, 26, and 29, although Westfechtel teach the viscosity of the 
prepolymers listed on column 4, lines 51 -57, similar to the discussion set forth above, 
said prepolymer would inherently exhibit the same viscosity as claimed since it is based 
on identical composition. 

As to claim 25, Westfechtel discloses that the prepolymer may further comprise 
unreacted polyisocyanate (Column 5, lines 9-10). 

As to claim 31 , Westfechtel discloses that the polyester polyol may be produced 
by reacting diol with dimer fatty acid or trimer fatty acid, i.e. the fatty acid may be 1 00% 
dimer (Column 4, lines 55-57). 

Claims 4, 13, 23, 29-32, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,610,81 1 to Westfechtel et al. in view of U.S. Patent 
No. 4,985,535 to Takada et al. and U.S. Patent No. 4,395,530 to Hammond and further 
evidenced by U.S. Patent No. 3,264,236 to Santaniello et al. that has been explained 
above and is applied here as such in view of JP-2003-01 3032 to Tetsuo et al. 

As to claims 4, 13, 23, 29-30 and, 32 Westfechtel discloses B) isocyanate- 
terminated prepolymer that is the reaction product of (i) polyisocyanate and (ii) hydroxyl- 
functional polyester, wherein (ii) is based on dimer and trimers of fatty acid, however, 
Westfechtel fails to disclose the full claimed range of dimer/trimer. 
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Tetsuo discloses moisture-curable adhesive comprising polyurethane that is the 
reaction product of polyisocyanate and hydroxyl-functional polyester, wherein said 
polyester is based on dimer and trimer fatty acid (Abstract, Paragraph 11). It is 
preferred that the dimer is present by at least 70 weight% and the trimer is present by at 
most 20 weight% since these amounts prevent unwanted gelling (Paragraph 12). 
Therefore, it would have been obvious to arrive at the claimed dimer/trimer ranges 
because they yield polyester having a viscosity desirable for liquid, moistureproduced 
by reacting diol with dimer fatty acid or trimer fatty acid, i.e. the fatty acid may be 100% 
dimer (Column 4, lines 55-57). 

Claims 21 and 22, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,610,81 1 to Westfechtel et al. in view of U.S. Patent No. 
4,985,535 to Takada et al. and U.S. Patent No. 4,395,530 to Hammond and further 
evidenced by U.S. Patent No. 3,264,236 to Santaniello et al. that has been explained 
above and is applied here as such in view of U.S. Patent No. 5,994,493 to Krebs. 

As to claims 21 and 22, as previously discussed, Westfechtel discloses moisture- 
curable adhesives comprising isocyanate-terminated prepolymer that is the reaction 
product of polyisocyanate and hydroxyl-functional polyester wherein said polyester 
comprises dimers of fatty acid. However, Westfechtel fails to disclose wood substrates 
as a suitable bonding material. 

Krebs also discloses moisture-curable adhesives comprising isocyanate- 
terminated prepolymer that is the reaction product of polyisocyanate and hydroxyl- 
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functional polyester wherein said polyester comprises dimers of fatty acid (Abstract, 
Column 4, lines 23-39, Column 5, lines 41-46). Moreover, Krebs discloses that the 
adhesive is useful in bonding to wood, specifically wood fiber molds - which is taken to 
satisfy the "cladding" material of claim 22. 

Therefore, it would have been obvious to arrive at the limitations of claims 21 and 
22 since Krebs discloses wood as a suitable bonding material for adhesives comprising 
analogous moisture curable isocyanate-terminated prepolymers. 

Response to Arguments 

Applicant's arguments, see Arguments, filed 05/1 1/201 1 , with respect to Claims 
1-4, 7, 9-26, and 29-34 being rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention have been fully considered and are 
persuasive. The rejection has been withdrawn. 

Applicant's arguments filed 05/1 1/201 1 have been fully considered but they are 
not persuasive. The applicants' argued that the secondary reference to Takada 
discloses polyester polyols with molecular weights that sit outside of the claimed range. 
While this is noted and true, the examiner uses the teachings of Takada to disclose a 
preferred NCO:OH ratio of components in moisture-curable adhesives. The fact that 
Takada discloses polyester polyols with molecular weights that sit outside of claimed 
range is irrelevant to the rejection previously submitted and maintained above. All 
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reactive components were disclosed by the primary reference to Westfechtel and the 
NCO:OH ratio is known, therefore a prima facie case of obviousness still exists. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL LEONARD whose telephone number is 
(571)270-7450. The examiner can normally be reached on Mon-Fri 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Milton Cano can be reached on 571-272-1398. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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Supervisory Patent Examiner, Art Unit 1763 Examiner, Art Unit 1763 



